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REAL PARTY IN INTEREST 

The real party in interest in this appeal is Quest Diagnostics investments Incorporated, 
oh is the assignee of the present application. 
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The present inxention presides methods for monitoring oligonucleotide p;oytuenon 
^iiOJag anrplifie P-on reaction, Specsfkalh, the claimed method uses a two probe svstem in 
svnieh a fast probe i om.mis a flaorophore, u second probe contains a quencher molecule and ihe 
two probes me eapabu- >d1vybriUi/mg in ,i manne that causes quenching oi ihe fluuieseem 
signal A target oligonucleotide produced b> the amplification reaction, luo ing a sequence 
Complementary m the first probe, eompetittsely h\hridi/es 10 that first probe causing separation 
• u' faiorophore-coiuaimng tirst probe and ihe quencher- contammg second probe. 1 his 
compehthe Inhadmaooi; and psohe separation results in mereascd detectable Huo^csevnce from 
the ihMrophorc because tlie fluorescent signal is nu longer quenched. Thu-\ the increase in 
fluorescence o^ ei the course of an amplification reaction mas be used to monitor the production 
of the target oligonucleotide. 

? nviepcnden? chum .70 encompasses a method for real- tunc monitoring of nucleic aent 
amplification by ,nnphiying a target nucleic acid and monitoring the nucleic acid m the presence 
of a fiM ohgenucicomk probe capable of hvbridi/ing 10 the target nucleic acid and comprising a 
fmoropUrie and a second oligonucleotide probe capable of Inbndumg to the ikst 
oligonucleotide probe and comprising a quencher molecule, wherem the first and second prehe.-s 
are not <.quai su length and are capable oi'bybridi/ing to each other. Amplification o.t the target 
nucleic actd is momtesed b\ deuctnig fluorescence during the amplification reaction, wherein an 
increase ni fluorescence correlates with target nucleic acid tannltfteauon. support for claim ct* is 
tOuod t it »e ^p^chv aeon at tvge v ones I - Jo, and 1 u:uk I . 

Indcoendent viaun 2^ encompasses a method for monitorng nucleic acid amplification b> 
amphiyntg a targes nuclei!, acid in a c\e!mg amplification reaction in the presence o^a first 
oligonucleotide probe capable of hsbndi/mg to the tat get nucleic cch.1 and comprising a 
niH>rophore aim a second oligonucleotide piobe capable oi'iiybridi/mg to the first 
oligonucleotide probe and comprising a quencher molecule, wherein me fir^t and second probes 
are not equal in length and are cable of hybridising to each other. Production, of the amplified 
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target -nucleic aci4 i s assessed by detecti n g the amount of finat-esceraee of the first probe 
fluorophore during a plurality -of cycles of the amplification reaction wherein the amount .of 
fluorescence correlates with- the amount of amplified target nucleic acid. Support tor claim 23 is 
Uw< s } e Spo. Ocuiion at pagt 2, lines l-2<\ pag«. *>. line I i to page 1 0, line 1 i (Example 3} 
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GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 



1 , Claim 38 stands finally rejected under 35 U.S.C. § 112, first paragraph as 
allegedly tailing to comply with the written description requirement. 

2. Claims 2-9, 1 9-29 and 36-38 stand finally rejected under 35 U$>C, § 103(a) as 
allegedly being obvious over Heid et al. (Genome Res. 6:986-994 (1996); "Heid**) in view of 
Heller (U.S. Patent No. 5,565,322; "Heller' 1 ) as evidenced by Mull is et al (U.S. Patent No, 
4,965,188; "Muliis'j. 

5. Claims 1 1 and 30 stand finally rejected under 35 U.S.C. § 103(a) as allegedly 
being obvious over Held et ah (Genome Res. 6:986-994 (1996); "Heid") in view of Heller (U.S. 
Patent No. 5,565,322; '1-feUer'l as applied to claims 2-9, 10-29, and 36-38, further in view of Di 
Cesare et ai. {U.S. Patent No. 5,716,784; "Di Cesare *>. 

4. Claims 14-18 and 31-35 stand finally rejected wu c r ^ tf s t ^ n}\ i ,s 
allegedly being obvious over Heid et ai. (Genome Res. 6:986-9v4 > w 0 > nenf <5 « icv o 
Heller (U.S. Patent No. 5,565,322; "'Heller") as evidenced by Ml 1 . al H n ?>v>i' V 
4.965,188; "Mullts"), as applied to claims 2-9, 59-29, and 36-^8 t at n «a\ ^ ,t« > ikt o* » 
(HP 0461 86.3 AlCliiroaki"). 
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ARGUMENT 

L Rejection of claims 38 under 35 U.S.C § 112, first paragraph. 

Appellants respectfully .traverse the rejection of claim 38 under .35 U.S.C. § 1 12, first 
paragraph as allegedly tailing to comply with the written description requirement 

I , L The legal standard for written description. 

The proper standard for determining compliance with the written description requirement 
is whether the specification reasonably conveys to the skilled artisan that the inventor was in 
p^ssewcr o mo Canned m\e> 'son \s m the ill ng dote ScAK'l P $ ? (>> d2 {oung A.\wo>< 
Purina Co. v. Far-Mar-Co., 772 F.2d 1570, 227 U.S.P.Q. 177, .179 (Fed. Cir. 1085}}. The 
subject matter of the claimed .invention need not be described literally in the specification in 
order to satisfy the requirements of 35 U.S.C-JJjl. first paragraph. Id. 

1 .2. The Specification discloses monitoring fluorescence of a first probe 
ftuorophore at every cycle during an 'amplification reaction. 

The Examiner wrongly al leges that the Specification does not describe that the 
fluorescence of said first probe is detected during every cycle of said amplification reaction -as 
recited in claim 38. Appellants respectfully traverse this rejection. 

The Specification discloses that the invention relates to a method for monitoring nucleic 
,a d avpLncnor t^teeifvahou n page \ lines 1-2) and .hat Kartpic J skms (l i.a'-'wic PCR 
experiment -using a method of the invention in which fluorescence Is monitored during every 
amplification cycle. The Specification states: 

During PCR, some of tire PAM labeled probe and some of the 
TAMRA labeled probe annealed to the PCR product thus reducing 
the quenching of the FAM fluorescence and allowed increased 
fluorescence to be detected. The /fluorescence ;pf F AM increase 
with increasing number of cycles of therTnocycling, correspond} ug 
with increases in amount of PCR product, as illustrated in Figure 1 . 

9 
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Specification at page 9. lines 2.1-26- (emphasis added). 

Furthermore, the working examples detail an assay in which fluorescence was measured 
onj a„t \t * !\ih') s. -> >r \AuiiumJ nUw ! SkuK no % ^ 1 
Specifically, the experimental conditions listed in Table IV (column 4) indicate thai the 
FOR was run for 40 cycles and the results from that experiment, shown in Figure L 
provide individual data points for the fluorescence measured during each of those 40 
cycles. Consequently and contrary to the Examiner's allegation, the Specification does 
disclose monitoring fluorescence of a first probe fiuorophore at -every cycle d uring an 
amplification, reaction. Appellants respectfully submit that this rejection is traversed and 
request that the rejection he reversed and withdrawn. 

2. ■Rejection of claims 2-9, 19-29 and 36-38 under 35 lhSX\ § J 03. 

Appellants respeetrnl.lv traverse the rejection of claims 2-9, 19-29 and 36-38 under 35 
x N $ 103(a) as allegedly being obvious over Held et ai. {Genome Res. 6:986-994 (1996); 
1 1 led * in \ <ew o* I k\lt\ (I Tates + \o. 5,565,322; "Heller") as evidenced by MulHs et al 
v. s P^o; \o vn "\tuN"> 

2 J , 1 he legal -standard for obviousness. 

An invention Is unpatentable as obvious if the differences between the patented subject 
matter and die prior art would have been obvious at the time of invention to a person of ordinary 
skill, in the art. In order to make a prima fiwie case of obviousness, the Examiner must 
demonstrate that the prior art (i } teaches or suggests every claim limitation., (it) provides a 
motivation to combine (or modify) the teachings of the selected references, and (iii) provides a 
reasonable expectation of success. In re Vaeck, 947 F.2d 488, 493, 20 U.S.P.Q. 2d 143S (Fed. 
Cm 1991); M.F.B.P. § 2143. This is the^TSIvr test for obviousness which was recently 
.dm nod h\ the Mrpsesne <. oi - K*U In 1 Co_ y_ 1 ele:le\jn<. , \<> 04- .^50 12** s ^ ! N ~ 
1 74 \. (2007). In explicating the correct application of this test, the KSR Court reaffirmed 
previous holdings that an. invention ""is not proved obvious merely- by demonstrating that each of 
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•its elements was, independently, known in the prior art" id at i 741 , see also, jp re Rouffet, 1 49 
F.3d B50, 1357, 47 U,S.P,Q.2d 1453 (Red. Cir. 19%). Furthermore, the Court warned the feet 
tuKter to be aware of the distortion caused by hi ndsight bias and to be cautious of arguments 
reliant upon, ex post reasoning, KSR, at 1742. 

The Federal. Circuit has mandated that, when considering the scope and content of the 
prior art, it .is necessary to consider the entire teachings of a prior art reference, not just selected 
a>o..v to Mipport ,ui eb\ vusrx rqeeuon hue I Jiteh, ^72 t= 2d 1 760. 1 76-. '' * * S > 5 Q 70 
1 780 (Fed. Cir. 1992} {"[A] prior art reference is relevant for all that it teaches to those of 
ordinary skill in. the art. '')> "It is impermissible within the framework, of section 1 03 to pick and 
choose from any one reference only m much of it as will support a given position to the 
exclusion of other parts necessary to the full appreciation of what such, reference fairly suggests 
to one skilled in the art" Bauseh & Lomh, .In c, v, Bames-Hind/llydrocurve v lnc,> 790 F.2d 443. 
448, 230 U.S.P.Q. 4{{> (Fed. Cir. 1980, quoting inrc Wesslau, 353 P. 2d 238, 24 1 , 147 Ij.S.F.Q. 
391, 393 (C.C1P.A. 1965}.. Furthermore, "[a] prima facie case of obviousness can be rebutted if 
the applicant. . . can show 'that the art. in any material respeet taught away' from the claimed 
m esmois " In ic ! hfuna. 74- F *d 1 32", \ 335. 58 US1 Q.2d 151" (Fed On . 200 ), cbmg In re 

F,2d 1297, 1303, .1.82 U.S.F.O- 549,553 (C.CP.A. 1974), 
2,2. The Combination of Held et al. and Heller 

Claims 2-9, 19-29 and 36-38 stand finally rejected under 35 U.S.C. § 103(a) as allegedly 
being obvious over Heid et al. {Genome Res. 6:986-994 (1996); "Beid") in view of Heller (U.S. 
Patent No. 5,565,322) as evidenced by Muliis et al (U.S. Patent No. 4,965,188; u MuilIs > '}. 
Appellants respectfully traverse. 

Independent claims 20 and 23 encompass methods for the real-time monitoring of 
nucleic acid amplification (e.g., PGR) by amplifying a target nucleic acid and monitoring the 
nucleic acid in. the presence of rwo related oligonucleotide probes. The first probe is capable of 
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hybridizing to fee target nucleic acid and contains a ftuorophore. The second probe is capable of 
hybridizing to fee first probe and contains a quencher molecule, wherein the detectable signal 
from the fluorophore is quenched when the probes are hybridized to each other. Amplification of 
the target nucleic acid is monitored by detecting increased fluorescence during the amplification 
reaction, wherein the increased fluorescence results from the hybridisation of the Erst -probe and 
the amplified target (i.e., the ftuorophore is dequonehed). 

Brieily, Appellants submit that the iinorogenic probe stracmres of Held and Heller are 
incompatible and their combination, as alleged by the Examiner, would not result in the instant 
invention. Heid provides a -single detection probe for real-time amplification monitoring. This 
single probe contains both a quencher and a ftuorophore which become separated (and 
fluorescence enhanced) as a result of fee exonuclease activity associated with the DNA 
polymerase used for nucleic acid replication and amplification. In contrast, Heller provides a 
multi-probe fluorescence resonance energy transfer (FRET) system in which the detectable 
fluorophore and quencher are on separate probes and the iluoropbore receives its excitation 
energy from a third target-specific probe which contains donor finorophores. The Examiner has 
made no credible argument as to how the three-probe FRET system of Heller could be adapted 
for use in the single probe system of Heid which relies on exonuclease digestion for 
dequenehing. Furthermore, in order to sustain this rejection., the Examiner is cherry picking only 
a: portion of the Heller FRET system (two of the three probes) from the entire teaching, without 
adequate rationalization or justification. This is unquestionably an impermissible hindsight 
reconstruction in which the Examiner disregards the context and -teachings of fee cited prior art 
references in order to merely identify every claim element. Finally, the Examiner has also 
disregarded a clear teaching away, previously made of record, based on Tyagi et al. 

2.2.1. l;! ; eid.etaL 

Heid fails as a primary reference, and using the probe of Heller in the method of 
Heid produces a nonfunctioning -resdt. The Examiner notes that Heid discloses a real time 
quantitative PGR method in which PGR product accumulation is measured through a dual- 

12 
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alVo f^i^s. hCi'huc lukuOnsu \uk"m at pa?e 3 Ho\caci ivt MrMiu H M o 
acknowledge that the dual-labeled Ouorogenic probe of.Mdd consists of a single oli gonad eotide 
having a reporter dye (FAM> and a quencher dye t.TAMRA} wherein, when ihe single probe is 
Mtact, fluorescent energy transfer occurs and the reporter dye fluorescent emission is absorbed by 
the quenching dye and .no detectable signal results. Heid - at page 987, second column. During 
p \\a-iesaNC x.\temiou i$t single poV is clou's ed b) the eu/ymv\ 5' U> V mule ue k*n u\ 
and the two dyes (iiuorophore and quencher) are permanently separated. Id. Tins probe 
digestion results in an accumulation of the tree Cdequeuchcd) Iiuorophore whose detectable 
fluorescence is proportional to the amount of digested probe and, therefore, the amount of 
amplified target nucleic acid, Nothing in Held teaches or suggests how this single probe 
detection methodology may be modified to a multi -probe system. 

The Examiner acknowledges that Heid does not disclose a first Iiuorophore- 
contahnng oligonucleotide probe and a second quencher-containing oligonucleotide probe as 
recited in independent claims 20 and 23 , Final Office Action at page 3. Rather, the Examiner 
looks to Heller for such disclosure. However, the Examiner fails to demonstrate how the three 
probe system of Heller may he adapted, in combination with Held, to arrive at the instant 
invention or why the anisan would be motivated to make such a combination. 

2.2.2. bleller 

( 1 ) The Heller Detection System is Incompatible with lleid 

The .Examiner alleges that Flelier provides a nucleic acid detection system having 
a first probe which contains a fluoropbore and is capable of hybridizing to a target nucleic acid, 
and a second probe, containing a quencher, which is capabl e of hybridizing to t he first probe and 
quenching ihe fluorescence of the Iiuorophore upon hybridization, i m,u < X itc \^uo < , pages 
3-4, The Examiner further alleges that it is obvious to use this probe pair in the method of lleid. 
However, in. making these allegations, the Examiner ignores the complete detection system of 
Heller, which, comprises three necessary probes, and instead cherry picks only the claim elements 
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needed to assert against the instant claims, but which functionally destroys the Heller system in 
the process. This method of analysis is incorrect and dearly represents a hindsight reconstruction 
made possible only by a wanton disregard for the full, teachings and context of the cited prior art. 

To sustain tin's rejection, the Examiner relies on the detection method disclosed m 
Figure 4 of Heller. Also see, Bel|er at col 6, IT 38-52 and ml 28, 11 \ 4-39. Here.. Heller 
describes a three probe detection system. The system consists of a first, probe containing a 
fioorophore, a. second probe containing a quencher capable of hybridizing to the first probe, and a 
third probe CMDO probe") containing multiple donor fluorophores capable of FRET wi th the 
iluotophore bound to the first probe. This third probe has- a sequence unrelated to the first two 
(i.e., incapable of hybridization), but is capable of hybridising to the target nucleic acid at a 
location that permits FRET to the first probe-bound llnoropbore when both are hybridized to the 
target nucleic acid. Heller repeatedly states that the purpose of this FRET-hased detection system 
is to enhance the detectable signal. Specifically, Heller states: 

it has now been discovered that multiple ehrornophore donor groups which 
are located beyond the normal Forster distance (>§ ma) can be arranged to 
absorb and transfer photonic energy to a terminal acceptor group thereby 
acting as a light antenna or photonic conductor. 

Heller at eol. 4, 11. 28 -33. 

Heller further describes the advantages of this FRET-based system; 

Under conditions where hvj is non-saturating, photonic energy can be 
collected by arrays of donor groups and directionally transferred to an 
appropriate acceptor, greatly enhancing its fluorescent emission at h\o. 
This can be considered a molecular antenna or amplifier mechanism. 

Heller at col T IL 28-33. 

Thus, it is clear that the third probe containing multiple donor ilnorophores, which facilitates 
signal amphiication, Is a critical component of the lielier detection system. In asserting this 
rejection, the Examiner completely and incorrectly disregards this critical element in Heller. A 
skilled artisan reading Heller would not be motivated to remove this element from the disclosed 
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ceteaum ^ysteus as lie Fv amuer has done because such an nnis^-aon uouhi whate the 
ad vantages' of die entire system. 

FV thai more, use of the enti re Hel la da ei>nrek.- s_\ 4em in the moth, »d e ^ I } eid 
\u>uU rot te-ndt hi a functional di taction \s ehscussc I < \nt tbi > «e J CUs io> 

ntethodo!oa\ Kites on the ^~ to V-e\oi uJca^ acMxtts awK.< *vO < 1 le )\ \ x>!\rrc <.--c 
an. one n^cd to* nualeio acid repheatto II e csosxkas. st aat ?% 5 otuo j. <*es t > < no in f 
t dvtecvn ;toK and the thrJ ^XHXri p otcnporlrvbt dt/at oa <bt ht«c so * <. V> 
derecta! le \a<ja< i would he produced bee mm. Ijk 1 >o!t,„ dar a rtenra - 01 d t>c dk \aO a » I 
5pf^$aH\ s,-vaaud t<o>v dx deu ctahk ;< ,ou> rtiou bus he ks'kd uosa^ so >J »iuf \b> «. 
the duecnon -o^ten: Heher with the du vtt oj >v ten or lit 0 s allege ^ "u f xan ,»*«. 
because 01 teehmcal incompatibilities. 

) Fbeie Is N>» Motsxatton ho ( ombinc Heul \Vitj: He let 
1itoUa«ULU t lieges tiua I k^ia- discloses a method fot tnoruuru t a > d 
darnu ihe ampbtkakou reaction Final OHiee Actum at page 3, .ast paucrap't as s 
■.eoouec*. ie t.u.:, the <4dled artisan would not bemo'ivated re loos, to lielkt a iv< * n u . 
the 1 leu} eetecti^n Ostein because each pnor ar* reference <s cotsuesned u a i at, ^ < ,< ^ u 1 
art>Jc;e aesas atkka d at^ena espernnenial conditions*, \« oas^ussed abo\c, I ku. i- eos 1 i 
\v ith the real- time .suxatonng 01 the < ^cumulation o' an amplification product ft uoa 
amtitaeatten e>chrg Cundmous), \Uurs,as I k Ik r provided a nxuxki lor deUv * sg ^ a go* 

u e . ^ .J e ufe r sta + e, *\ N r *\c)n$y ^ondtunis h js tl c teno< nenta! b{ e ences ivtwev tlx 
atr.oluicatuat O'-ehns uud sturic tuawx cling eondtuons that mbttaU> against tire f.ndfng ot a 
motivation to combme these prior art references. 

■ hr !'\jrniner li.u- misvbaiaeteix 'ed Hciies wrth ic^ard to leai-tnne de ,e ux 
Ihe I xantnter\> , Fixation tbot Ikdlcr pro\ tde.s mcrhoda fos detecting a target nuekuv- a oanng 
airspaficatio;) ss naorrae! ^atbe 1 ' Heller ;\ repk'ie With c\ idetscc to the iont!afy t e^afrpkx 
ileJet e^Mtuatsa tu- a-entu-u the elements xxpured fot at: amph teuton teaetton n^ aOtng . 
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polymerase, deoxynueleotide triphosphates, the use a cycling nn^chanisni characteristic of PGR, 
or a. real-time: .acquisition of signal during multiple amplification steps. 

At column 19, lines 20-56 (relied upon by the Examiner), Holler states: 

Thus a diagnostic method for detecting the presence of a preselected 
nucleic acid sequence in a nucleic acid-comaming sample is 
contemplated comprising the steps of; 

a) admixing; 

(i) a polynucleotide having (!) at least two donor 
ehromophores operatively linked to a polynucleotide by 
linker arms, such, that the chromophobes are positioned by 
linkage along the length, of the polynucleotide at a donor- 
donor transfer distance, and (2) at least one fluorescing 
acceptor chrornophore operatively linked to the 
polynucleotide by a linker arm, such that the fluorescing 
acceptor chrornophore is positioned by linkage at a donor- 
acceptor transfer distance from at least one of the donor 
ehromophores, wherein the polynucleotide has a nucleotide 
sequence that is preselected as to be complementary to the 
preselected "target" nucleic acid sequence; with 

Cii) a nucleic acid-containing sample containing the 
preselected nucleic acid base ("target") sequence to form a 
hybridization reaction admixture; 

(b) subjecting the hybridization reaction admixture to hybridization 
conditions for a time period, sufficient for the polynucleotide to 
hybridize to the target sequence and form a donor chrornophore 
containing- and acceptor chrornophore containing-hybridized 
nucleic acid duplex; 

{©) exciting the donor chrornophore in the nucleic acid duplex 
formed in step (b) by exposing the donor chrornophore to sufficient 
photonic energy to induce emission of photonic energy from the 
acceptor chrornophore; and 

(d) detecting the presence of photonic energy emitted from, the 
excited acceptor chrornophore, thereby detecting the presence of 
the preselected nucleic acid sequence in the sample. 
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OeiteatcoL 19, 0. 8-40. 

In the above detailed methodology, Heller describes no -polymerases no mention of 
deoxynucleoude triphosphates, no mention to use a cycling mechanism characteristic of PCR, 
and no mention ofre-ai-iime acquisition of signal during multiple amplification steps. Based on 

o<ro . Ixew o* ds_« JoritMK ^quned tor ical-time nucleic acid detection, this passage can 
only refer to a pom /acta detection methodology in which the full complement of target: nucleic 
acid is present at the outset of detection. 

The Examiner also relies on Heller at col. 21, 11. 28-35 to make the combination 
wi th Held, However, this passage also fails to suggest real-time monitoring of an ampl ification 
reaction. Applicant respectfully directs the Examiner to the full context of the cited passage at. 
col, 20, line 5? through col. 21, line 44. Here, Heller describes the various formats in which the 
disclosed detection methodology may be applicable, including heterogeneous and homogenous 
formats. Heller at col. 20, 11. 57-67. Heterogeneous formats include an insoluble matrix (e.g., 
solid support) to which the target nucleic acids are bound; whereas, homogenous formats contain 
soluble target nucleic acids. Although Heller mentions PGR (a. homogeneous formats as a 
possible source of target nucleic acid, Heller makes clear that the target nucleic acid detection is 
performed under static, nomcyehng conditions. .Heller states: 

Where the nucleic acid containing a target sequence is in a double- 
stranded (dst form, it is preferred to first denature the dsDNA, as by 
heaung or alkali treatment, prior to conducting the hybridization reaction. 
The denaturation of the dsDNA can be carried out prior to admixture with 
a polynucleotide to he hybridized., or can be carried out after the admixture 
of the dsDNA with the polynucleotide. Where the polynucleotide itself is 
provided as a double-stranded molecule, it too can be denatured prior to 
•admixture in a hybridization reaction mixture, or can be denatured 
concurrently therewith the target-containing dsDNA. 

Heller at col. 2f, 0. 36-46. 

it is clear from the context of this passage that, at most. Heller describes only 
preferred hybridization conditions (i.e., buffer, temperature, etc.) for the- above -static assay 
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.method There is no indication, that target nucleic acid detection is to occur in real-time timing 
an amplification reaction, in feet, several of the proposed methodologies are inconsistent wi th 
real-time detection. For example, in the above passage, Heller suggests the denaturation of 
dsDNA. be performed, by alkali treatment. This deoataratum method is incompatible with a real- 
time PGR detection methodology which necessarily uses heat denaturation. Furthermore, Heller 
suggests that, the dsDN A may be denatured prior to admixture with the probe polynucleotide, or 
that the probe polynucleotide, if double- stranded, may be denatured prior to admixture with the 
hybridization reaction. These methods are also incompatible with a real-time monitoring .system 
in which, all components must be simultaneously present during denaluration. and reanneahng. 
This passage is typical of the entire Heller patent in being silent to real-time amplification and 
the speciiks of a real-time assay .including failing to mention a polymerase, deoxynocleotide 
triphosphates, a cycling mechanism characteristic of PGR,, or use of real-time acquisition of 
signal during multiple amplification steps. Nothing in this passage demonstrates any conception 
of a real-time detection system, as currently claimed. 

Finally, the Examiner cites to Heller's example illustrated in .Figure 4 and the 
-a.ti-KniM ,e\t em ^ h ^ ^2 a^Uoi 28 ll 14-39. This example, like the rest of the 
Heller specification, fails to disclose any real-time amplification monitoring methods. In. fact, 
this example specifically describes a target nucleic acid detection under non-cycling conditions. 

In describing this assay system. Heller states: 

FIG 4 shows the homogeneous assay procedure. This procedure 
can. be carried [out] using aqueous buffers common to the art of 
Inhridi/atiou. , . Th e tar get D"N A j.s eith er u! readv pa-sent or now- 
added to the system . 

Heller at col. 28, 11. 14-22 (emphasis added). 

Hellers instruction that "ftlhe target DNA is cither already present or now added 
to the system" mandates detection under non-cycling conditions. This instruction is incompatible 
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with real-time ampHii cation monitoring hi which the target DMA, if present is progressively 
generated and accumulates overtime. 

In summary, Heller does not describe, enable, or contemplate a method for 
monitoring of target mteleie acid during ampli fi cation. Throughout the specification, Heller 
describes detection methodologies only in the context of a static, non-cycling system. There is 
no disclosure of the elements necessary to perform real-time monitori ng, Th us, because of the 
specialised requirements of real-time monitoring compared to static/non-cycling detection 
assays, a skilled artisan is not motivated to combine any elements of the Heller detection system 
with those of Held, as alleged by the Examiner. 

2.2,3. Miiilis 

The introduction of Mullis does not cure any of the above deficiencies, nor is it 
cited for that purpose, Mulhs merely discloses PCR amplification using a thermostable 
polymerase and a pair of primers. There is nothing in Mullis that discloses using a multi-probe 
detection system for real-time PCR, remedies the incompatibilities of Held and Heller, or 
otherwise motivate the artisan to combine these prior art references. 

2,3. Tyagi ei ah Teaches Away From The Churned Invention 

Appellant notes that the instant appeal is the second appeal in this ease. Appellant 
previously appealed a final rejection for obviousness based on Tyagi et ah .{U.S. Patent 
6,1 03,476 ). Following Appellant's Appeal Brief the Examiner withdrew the ease from appeal 
and reopened prosecution, removing the rejections based on Tyagi et ai. As discussed in more 
detail below and argued in the first Appeal Brief, Tyagi et ah provides a significant teaching 
away from the claimed invention and the combination of prior art el emen ts currently alleged by 
the Examiner. Specifically, Tyagi et al. clearly and repeatedly states that bimolecular probes 
(i.e.. two individual probes each containing either a tluorophore or a quencher) are unsuitable for 
monitoring cycling amplification reactions, such as PCR, in which the bimolecular probes and 
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targets are repeatedly melted and reannealed. Instead, inrimolecular probes (i.e., a single probe 
containing both a fluorophore and: a quencher, such as in I f eld) should be used for this purpose. 
According to Tyagi et al, bhnolecuiar probes are suitable only for non-cycling conditions. The 
Examiner has never addressed Tyagi' s teaching away or provided reasons for why the .newly 
asserted combination of Keid and Heller rebuts- it Instead, the Examiner ignores the teaching 
away of Tyagi et al and persists again with an unsustainable rejection. Appellant submits that, 
even though the Examiner has not relied on Tyagi et al. for the instant rejection, Tyagi 's teaching 
away remains relevant and is dispositive on the issue of the lack of motivation to combine. 

Tyagi et al. provide methods for detecting target nucleic acids in a. variety of 
assays, including monitoring the progress of an amplification and other reactions, Tvagi ji. ah at 
col 3. 1. 51 through col. 4,1. 21. The methods are based on providing a "unitary probe" which 
contains \ i) j :argvi complementary region, (ii) an affinity pair ilanking the target complementary 
region, and (id) interactive label moieties. Tyagi, etal, at col. 4, L 59 through col. 5, i, 2. The 
target complementary region encodes a nucleotide sequence complementary to the target nucleic 
acid -which serves as the basis for target-specific detection. The interactive label moieties are, for 
example, a fiuorojjhore and quencher pairs. 'Tyagjetal,. at col. 5. 11 13-26. The affinity pair 
(e.g., complementary nucleic acid sequences) holds the unitary probe in a "closed conformation" 
In the absence of target nucleic acid such that the interactive label moieties are held in close 
physical proximity. The "open eon formation" of the unitary probe occurs in the presence of 
target nucleic acid which disrupts the affinity pair binding, causing physical separation of the 
$me;ae l, \c label mOiO0e\ l yag e al atco' 5,11 H-63. 

Despite the potentially confusing terminology, Tyagi's "unitary probes' 5 are 
Ovvgned to act as a functional umt md max Ix ununoleatiar >n bunohu<\u t., A u col 

4, if 59-62. In. a himolecular construction, the Tyagi probes consists of a pair of 
oligonucleotides, each containing a different target complementary sequence and an "arm" 
portion complementary to the arm portion of the other oligonucleotide. Tyagi et_al. at col. 5, II, 
2-4. Together, hybridization of the arm portions form a stem which holds the fiuorophorc and 
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quencher in close proximity, sufficient for quenching. Tyagi e t al . at col 6, II. 2.0-26, eoi. 9. II. 
59-65, and Figure I, The interactive label moieties are separated when one or both of the target 
complementary regions (i.e., probes) is bound to the target nucleic acid. 

According to Tyagi et al, the choice of whether to use a unimolecuiar or 
bimoleeular probe depends upon the particular conditions under which the target nucleic acid is 
to be detected. Here, Tyagi et ah is very clear, 

[F]or assays that include a step or steps that may separate 
the affinity pair in a target-independent maimer, only 
la limo 1 i-c u 1 ar pn >bes arc s u i tabic. 

Tyagi et ai at coi, 6, 1.1. 32-34 ( emphasis addedf 

Tyagi et al. elaborates on the prohibition against the use of bimoleeular probes; 

Bimoleeular probes, as stated above, are not saitablejffose 
hLiAUyreaaion,^ in which the affinity pair would 

be separated in a target-independent manner. 

T yagi e t ai. at col. 6, L 67 through col 5, 1 3 (emphasis 
added). 

On the desirability of using luiimoleeular probes fot amplification reactions 
including PGR, Tyagi et al.. teach: 

Unimolecuiar probes with interactive labels according to 
the invention, are particularly useful in assays for traeking 
polymerase chain rea ctions , since the probes according to 
this invention, can open and close with a speed that is faster 
than the speed of thermal cycling. 

Tyagi et al. at col. .22, 1. 66 through col .23, L 3 (emphasis 
added). See, also, Tyagi etal at col 20, 11. 47-49. 

Tyagi et ai. provide a sound scientific rationale supporting their admonition 
against the use of birnolecular probes in amplification reactions. Tyagi et ai. teach: 
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These strand, displacement probe complexes have 
drawbacks. The mechanisms is two-step, in. thai the probe 
complex must first bind to me target and. then strand- 
displacement, via branch migration, must occur before a 
target is recognized and a signal is generated. Bimolec^iar 
probe complMes are not reported . to form with high 
eiiioienc y^ result ing ..;m probe preparations 
ns.>n,^ she V?ge* hi tdng uyoos "ia> jot be arce, Jed 
to a. labeled stran d, 'Oris may lead to competition between 
label-bearing and label- free target binding regions .for the 
same target sequence,,, Moreover, the displaced labeled 
strand may need to be separated from the unhybridixed 
probe complexes before a signal may be detected. 

Tyagi et ah at col. 3, 11. 1 1-24 (emphasis added), 
'Thus, the teachings of Tyagi el al. are clear: bimole euiar probes should -not be 
used in assays, suon-as PCR. in -which the probes may be separated in. the absence of target 
nucleic acid. This is a clear teaching away from Appellant's claimed method because the 
claimed method re quires the use of himoieeuiar probes for monitoring an amplification reaction. 
The Examiner has not acknowledged or addressed this teaching away which Appellant submi ts 
vitiates the alleged motivation to combine Heid and Heller, and establishes the non -obviousness 
of the instant invention. 

2.4. Di Cfcsart' and/or Hiroaki fail to remedy the deficiencies of Heid et aL and 

Heller 

Chums 1 1, 14-18, and 30-35 stand finally rejected under 35 li,S>C. § 103(a) as 
allegedly being obvious over Heid in view of Heller and as evidenced by Mollis, as applied 
above, and in further in view of Di Cesare et al. (U.S. Patent No. 5 J 16,784; u Di Cesare") or 
Hmcaki et al (BP 0461 863 Al ; "Miroakr). 



S K n it applies ikid h.1 'L'fu as >bo\c nu Aun^ul'n ! M u u ' 

disclose a complementary probe pair having the specified difference in melting temperature 

allegedly remedied by Di Cesare and S iCV-specific sequences for targets, primers, and 
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probes—allegedly remedied by Hiroaki. Neither Di Cesate nor Hiroaki .disclose using a mufti - 
probe detection system tor real-time PCR, remedies the incompatibilities of H'eid and Heller, or 
otherwise motivate the artisan to combine these prior art .references, nor are they alleges for such 
purposes. According}, Appelant subnets that the rejection of claims 1 1, 14-18, and 30-35 is 
rra\ et\t-d and should he withdrawn. 



« os ^sc >c< -»>^ ess, UNser v *K^e, \ppchan lesptUtuli^ vjbnu> t^^ as ^xchors u r 
elauns ' ^ j, oru 4~' ! S ,oe w -vndrioq i v v allowance, and jtevptcfvdh <\\ .km that the 
K>vsk>-H ,x> \\ unchain o„ ku>' h\! uv that the danns be a'lowed t>< t ^ue 
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APPENDIX A: CLAIMS APPENDIX 

1. (Cancelled). 

2. (Previously presented) The method of claim 20 wherein the amplification is carried 
out using a thermostable nucleic acid polymerase. 

3. { Previously presented) The method of claim 20 wherein the fiuoruphore on the first 
probe and the quencher -molecule on the second probe are on complementary base pairs, 

4. (Previously presented) The method of claim 20 wherein the tluorophore and quencher 
molecules are within about 1 to 3 hybridised base pairs of each other. 

5. (Previously presented) The method of claim 20 wherein the fmorophore and quencher 
molecules are within 3 or more hybridized base pairs of each other. 

6. {.Previously presented) The method of claim 20 wherein the iluorophore is on the 5 : ' 
terminal, nucleotide of the first probe and the quencher is on the 3' terminal nucleotide of the 
second, probe. 

/. (Previously presented) The method of claim 20 wherein the fluorophore is on the 3' 
terminal nucleotide of die first probe and the quencher is on the 5* terminal nucleotide of the 
second probe. 

<! (Previously pu>sensed} I he method of ciaim 20 wherein the second probe n" ?h*>m.'r 
than the first probe. 

9. (PrevsonsK piesuited* The method of elann S ■whet em the second. pn«he is at least 
three nucleotides shorter than, the first probe. 

10. (Cancelled.). 
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1 1 . (Previously presented) The method of claim 20 wherein the first and second probes 
have a dissociation temperature difference of 2 degrees or more. 

12-13. (Cancelled). 

1 4, (Previously presented) The method of claim 20 wherein the first probe has the 
sequence of SEQ ID NO. 3. 

15, (Previously presented) The- method of claim 20 wherein the first probe. has the 
sequence of SEQ ID NO. 4 1 

16, (Previously presented) The method of claim 20 wherein the amplification method is 
ihe polymerase chain reaction and wherein a primer for use in the polymerase chain reaction has 
the sequence ox SEQ ID NO. 1 . 

1 2. { Previously presented) The method of claim 20 wherein the amplification method is 
the polymerase chain reaction and wherein, a primer for use in the polymerase chain reaction has 
the sequence of SEQ ID NO. 2. 

ih. (Previously presented) The method of claim- 20 wherein the target nucleic acid 
ioir prises the hepatitis C virus genome or segment thereof. 

19. (Previously presented) The .method of claim. 20 wherein the method of amplification 
is selected from the group consisting of polymerase chain reaction, ligase chain reaction, gap 
ligase chain reaction, transcription mediated amplification* nucleic- acid sequence based 
amplification, and strand displacement amplification. 

20. ( Previously presented) A method tor real-time monitoring of nuclei e acid 
are p I i fication co mpri sing : 

-amplifying a target nucleic acid and monitoring said target nucleic acid .during said 
amplification using a first oligonucleotide probe and -a second oligonucleotide probe, 
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said first probe; 

i) is capable of hybridising to said target nucleic acid; 

ri ) comprises a fiuorophore: and 

hi) is »ot equal in length to said second probe; 

said second probe; 

i) is capable of hybridizing to said first probe; and 

ii) has a quencher molecule which quenches said first probe tJuorophojo when 

first and second probes are hybridized to each other; and 

detecting fluorescence of said first probe fiuorophore in real-time to imraAr amphfvaK>u, 
wherein an increase in fluorescence correlates with amplification. 

2 1 , (Previously presented) The method of claim: 20- wherein the amp! ilicatkm method 
includes the use of a primer pair that flanks the first and second probe. 

22, { Previously presented) The method of claim 20 wherein the longer probe binds 
preferentially to the target polynucleotide and when preferentially bound to the target 
polynucleotide the fluorescence intensity of the fiuorophore is greater { \ H 1 < «* io<eve!ue 
intensity of the fiuorophore when hybridized to the second probe, 

23, {Previously presented) A method for monitoring nucleic ; ud .nmhOv hk> 
comprising: 

u) araphfymg a large? nucleic acid in a cycling amplification reaction in the pivsenx-e of a 
first probe ano a seoono wrobe: 

* <\ <. ilk ^ v> "**><h i \g to said target nucleic acid, 
f jif s,\ i fu!(i|i ore; and 
} fs h ! v.v n < u<Jl to said second probe; 
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said second probe; 

i) is capable of hybridizing to said first probe; and 

u) has a quencher molecule which quenches said -first probe ftuoropbore when 
said first and second probes are hybridized to each other; and 

(ii) assessing the amount of amplified target nucleic acid produced by said amplification 
reaction by detecting the amount of fluorescence of said -first probe tl uorophore during a plurality 
>s of said roliikuuon it.'cK'ii, ^iKiem the amount oi fiu> wt>ve iCui'u'. ^ % to the 

amount of amplified target nucleic acid. 

24. (Previously presented) The method of claim 23 wherein the fiuorophore on the first 
probe and the quencher molecule on the second probe are on complementary base pairs. 

25. (Previously presented] The method of claim 23 wherein the fiuorophore and 
quencher molecules are within, about 1 to 3 hybridized base pairs of each other. 

36, ( Previously presented) The -method of claim 23 wherein the fiuorophore is on the 5' 
terminal .nucleotide of the first probe and the quencher is on the 3" terminal nucleotide of the 
second probe.. 

27. (Previously presented) The method of claim 23 wherein the fiuorophore is on the V 
terminal nucleotide of the first probe and the quencher is on the 5' terminal nucleotide of the 
second probe. 

2:8 (Prev-oush presented) The method of chum 23 therein the second piobc is shoitcr 
ihan die first probe. 

2°. ( Pros iou-1\ psesenied) 1 he method oi claim 2^ wherein the second pvo^e Is u- ieasi 
ihree nucleotides sru-i*cr than die first probe. 

30 $ Pan a uis|\ presented } The method of claim 23 wherein the first and second probes 
luxe a dissociation kmperasure difference of 2 degrees or more. 
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3 1 . (Previously presented) The method of claim 23 wherein the first probe has the 
sequence of SEQ ID NO. 3. 

32. (Previously presented) The method of claim .23 wherein, the first probe has the 
sequence of SEQ ID NO. 4. 

33. (Previously pa s<,,.iu l! M t, nvtiuu o* U<jh t 1 ) \\ u ui f i« " if v s c s? i s 
the polymerase chain reaction u i u'K o i turner t n jv n Uk ^ 1 a im. < Is * a j }s 
the sequence of SEQ ID NO. I . 

34. (Previously pa. str ed) T he met \od oi Ja u "*> \\ >e u? I o <m ^ k< oiic^oj, , 
the polymerase chain react k i a V uu< ■> n.n sa to; * v. n f a vKi«e. se u »< -< ok <on I a-* 
the sequence of SEQ ID NO. 2. 

* ! tv o . x njescrivt s I k. xjKtl Oil il u<»m "S ><i <.>ur >k tas„st ^Us..*. s. ki 5 
conifj s».\ i -as is., w otn v ! he ktp s. { \ii us genome 

3 t^vMi-'s^ p .seiiiji Ian boa of d&hii 2^ v kt'un { k uiii; 10 ?p>?iK<t * 
is sekv.^d 'o u o-> L t p urns s n g ,>{ lV ,s BC (SC ani 5 Jtu ou }5 ^ u , n <- e je (43 ^ !p 
o^asc^ i! s. ^ ?! suvso^ reU' in, » ampl Mca urn nuv „ v s><K t< <ei'e<_ S vu 
ampK,. 5 <\1n bs<>! vt i] or « -^ifsfit mou 

o s i s <> v'iVO) hcm (t x\io! J ,io2*n 5 " <. t n <c <» , , t Jos 
sxiuusN I/ih h] p rthc f t\ tin f< st and eu»iJ p une 

s\ (''ivhk- Ms.su? s.^5 1,k n i.fh nl oh 'ain "M nh icir hv Pim (.^u <. tu st U 
nrsi f uo up! ^ v s oettt en k'nni. cun cult 4 ->aul *s iphf v.at$o s Ss.a*. 



AttyDkt.No,: .054769-2001 
APPENDIX B: EVIDENCE APPENDIX 

Di Cews et sL U.S. Patent 5/716,784 
Held et al Genome Res. 6:086-994 (1996), 
Heller, U.S. Patent 5,565,322 

Hiroaki et a!. 4 European Patent Publication EP 0461 861. 
Muiiiseta!., U.S. Patent. 4,965 ,1 S8 
Tyagi el al., U.S. Patent 6 J 03,476 
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Norse. 
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